Microspheres containing insulin-like growth factor I for treatment of chronic neurodegeneration.
The therapeutic potential of peptide growth factors as insulin-like growth factor I (IGF-I) is currently under intense scrutiny in a wide variety of diseases, including neurodegenerative illnesses. A new poly(lactic-co-glycolide)-based microsphere IGF-I controlled release formulation for subcutaneous (SC) delivery has been developed by a triple emulsion method. The resulting microspheres displayed a mean diameter of 1.5microm, with an encapsulation efficiency of 74.3%. The protein retained integrity after the microencapsulation process as evaluated by circular dichroism and SDS-PAGE. The administration of IGF-I in microspheres caused at least a 30-fold increase in IGF-I mean residence time in rats and mice when compared with the conventional SC solution. Therefore, dosing can be changed from the conventional twice a day to once every 2 weeks. Therapeutic efficacy of this new formulation has been studied in mutant mice with inherited Purkinje cell degeneration (PCD). These mice show a chronic limb discoordination that is resolved after continuous systemic delivery of IGF-I. Normal motor coordination was maintained as long as IGF-I microsphere therapy is continued. Moreover, severely affected PCD mice, with marked ataxia, muscle wasting and shortened life-span showed a significant improvement after continuous IGF-I microsphere therapy as determined by enhanced motor coordination, marked weight gain and extended survival. This new formulation can be considered of great therapeutic promise for some chronic brain diseases.